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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable charging 
concerning a resource -secured flow 
(communication path between transmitter and 
recipient) by recording the information on 
securing resources on an IP communication 
network. 

SOLUTION: The IP communication network is 
composed of communicators 10a and 10b, 
communication network and communication 
service provider 11 and in order to secure the 
resources of the communication network for a 
flow 14 between communicators, the 
communicator 10a transmits a resource 
securing control packet 15 of a request to secure 
the communication resources to the communication network. In the resource securing 
control packet 15, charging information 16 required for calculating a utilization tariff is 
contained. Communication nodes 13a, 13b and 13c and the communicating party 10b 
are provided with resource securing judging functions. When the resource securing 
control packet 15 is received, these function judge whether a negotiation is enabled 
concerning a charging object person or not while referring to the charging information 
16 and only when the negotiation is enabled and sufficient resources exist, resource 
securing processing is continued. 





CLAIMS 



[Claim(s)] 

[Claim l] In IP communication network which performs the guarantee or improvement 
in communication link quality by resource reservation of a communication network The 
resource secured control packet in which it was sent out in order to require reservation 
of a communication resource from the above-mentioned communication network from 
an operator, and accounting information required for calculation of a use tariff was 
contained, If this resource secured control packet is received, with reference to the 
accounting information in this resource secured control packet, it will judge whether it 
can agree upon an accounting candidate. IP network charging system characterized by 
having the resource secured decision means established in the communications partner 
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of the communication link node which secures this resource and continues resource 
secured processing when the amount of resources which a decision result can agree and 
is needed exists, and the above-mentioned operator. 

[Claim 2] The resource-management section which manages the communication 
resource in the communication link which this communication link node should manage, 
and a communication link node in said communication link node, The resource secured 
decision section which judges whether it can agree upon an accounting candidate with 
reference to the accounting information in this resource secured control packet when 
said resource secured control packet is received, IP network charging system according 
to claim 1 characterized by stationing the accounting information Records Department 
which does record maintenance of the information for accounting when this 
communication link node assigns a communication resource. 

[Claim 3] It is related with each channel which secured the network resource for this 
every communication link node common to said communication link node. With the 
accounting information collection section which collects information required for 
accounting, and the accounting information Records Department which was collected by 
this accounting information collection section and which records information required 
for accounting The resource secured duration (t), the amount of resource reservation (v) 
which were collected by this accounting information collection section, A physical or 
logical distance in a communication network of a channel (dl), And physical or IP 
network charging system according to claim 1 or 2 characterized by having arranged the 
tariff calculation section which determines the use tariff C by function C=F (t, v, dl, d2) 
using each element of the logical distance (d2) in a communication network between 
operators. 

[Claim 4] In the case of the multicast connection which said channel which is 
performing resource reservation delivers 1 transmitting person's information to two or 
more addressees, said accounting information Records Department It is IP network 
charging system given in either of claims 1, 2, or 3 characterized by recording the 
participating hysteresis to the above-mentioned channel of the addressee who performs 
participation or balking on arbitration time of day, and said tariff calculation section 
determining each addressee's use tariff based on record of the above-mentioned 
participating hysteresis. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[0001] 

[Field of the Invention] This invention relates to IP network charging system which 
aims at the guarantee or improvement in communication link quality in IP (Internet 
Protocol) network by performing resource reservation of the communication band of a 
channel, the buffer in a communication link node, etc. 
[0002] 

[Description of the Prior Art] In IP network, there is an approach resource reservation 
protocols, such as RSVP (IEEE Network, Sept.1993) and ST2 (IETF RFC1819), perform 
resource reservation, by performing resource reservation of a channel as an existing 
communication mode which aims at the guarantee or its improvement in 
communication link quality. Here, RSVP (ResourceReservation Protocol) is between 
[ which is used in IP network ] routers, is a protocol for managing the transmission band 
of a specific communication channel, and secures a band by being mounted in the 
application and the router on a terminal. That is, if it applies for reservation of a fixed 
transmission band from the application of a terminal to a router, a router will secure a 
band to the application according to a network situation. These resource reservation 
protocols are the approaches a control packet notifies to a network the amount of 
resources or the communication link characteristic value to demand needed during 
resource use in advance of use of a resource, secure the amount of necessary resources, 
and an operator communicates using the secured resource. 
[0003] 

[Problem(s) to be Solved by the Invention] The following problems exist in such a 
conventional resource reservation protocol. The use gestalt which requires a tariff based 
on the amount of resources from which the communication service provider was first 
secured to it to the communication link user since the switching function of the 
information about the tariff payment about the resource secured between the operator 
and the communication service provider was not contained in the 1st on the occasion of 
use of a resource by the approach of performing the resource reservation which used the 
conventional resource reservation protocol was unrealizable. Moreover, as mentioned 
above, since the switching function of the information about the tariff payment about 
the resource secured between the operator and the communication service provider was 
not contained, an operator was not able to secure a resource to the 2nd in agreement 
with the condition on the occasion of resource reservation between the operator 
specified in the tariff payment object at a transmitting person, an addressee, a 
communication service entrepreneur, or no charge, and the communication service 
provider. 
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[0004] Then, the purpose of this invention is to offer IP network charging system which 
realizes the use gestalt which requires a tariff based on the amount of resources which 
can solve the technical problem of these former, and can charge about the flow by which 
resource reservation was carried out in IP communication network which performs the 
guarantee or improvement in communication link quality by resource reservation of a 
communication network, that is, was secured to the communication link user. Moreover, 
in agreement with conditions, a resource is securable, i.e., an operator chooses an 
accounting candidate on the occasion of resource reservation between a communication 
service provider, a transmitting addressee, etc., and other purposes of this invention are 
to offer IP network charging system with which an operator and a communication 
service provider can judge the right or wrong of resource reservation a condition [ the 
information ] . 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, when 
accounting information is held in the packet for control which performs resource 
reservation of a communication network and resource reservation is performed, with IP 
network charging system of this invention, it charges according to the accounting 
information in IP communication network which performs the guarantee or 
improvement in ** communication link quality by resource reservation of a 
communication network. Thereby, when an operator is provided with a communication 
resource, the tariff to an operator can be computed based on the accounting information 
contained in a resource secured control packet. 

** When it charges while resource reservation was performed, when accounting 
candidate information was held in the accounting information of the packet for the 
above-mentioned control and a communication service provider and a communications 
partner received the information again, and a communication service provider or a 
communications partner refuses the information, resource reservation is not performed 
and don't perform accounting, either. The service whose communications partner like 
the collect call in a call service an operator chooses an accounting candidate on the 
occasion of resource reservation, and an operator and a communication service provider 
can judge the right or wrong of resource reservation a condition [ the information ] by 
this, consequently pays a telex rate, and the service which a communication service 
provider like a free dial pays a telex rate, that is, has various accounting gestalten, such 
as free service, are realizable. 

[0006] ** Physical [ between the logical distance (dl) in a network and an operator ] or 
using each above-mentioned element when logical distance (d2) in network was 



considered function [ tariff / use / (C) ] C= (t, v, dl, d2) with physical or each element 
value of a flow which performed the above-mentioned resource reservation, i.e., resource 
secured duration, (t), the amount of resource reservation (v), and a flow determines 
again. Thereby, it enables a communication service provider to compute the 
communication link tariff which charges an operator. 

** In the case of the multicast flow which the flow which is performing the 
above-mentioned resource reservation delivers 1 transmitting person's information to 
two or more addressees further, record the participating hysteresis to the flow of the 
addressee who performs participation and balking on the time of day of arbitration, and 
determine each addressee's use tariff. Thereby, when two or more operators carry out 
participation and balking to the time of day of arbitration, the hysteresis of the resource 
which the multicast flow which changes every moment secured can be recorded correctly, 
and can be charged. In addition, in this invention, it is a communication mode and the 
channel between the transceiver persons to whom resource reservation was performed 
will be called a flow. 
[0007] 

[Embodiment of the Invention] Hereafter, a drawing explains the example of this 
invention to a detail. Drawing 1 is the basic explanatory view of IP network charging 
system showing the 1st example of this invention. In drawing 1 , IP communication 
network which performs the guarantee or improvement in communication link quality 
by resource reservation of a communication network consists of operators 10a and 10b, 
and a communication network and the communication service provider 11. Here, a 
communication network and the communication service provider 11 are constituted by 
communication link 12a, b, c, d and communication link node 13a, and b and c. In order 
to carry out resource reservation of a communication network to the flow 14 between 
operator 10a and 10b, operator 10a transmits the resource secured control packet 15 
which requires reservation of a communication resource to a communication network. 
In addition, in the resource secured control packet 15, the accounting information 16 
required for calculation of the use tariff which a communication service provider 
demands of a flow 14 from operator 10a and b as collateral which assigned the 
communication resource is contained. When the resource secured control packet 15 is 
received and the amount of demand resources exists in a communication network, a 
communication network secures the demanded resource in the communication link 12 
and the communication link node 13 on the path of the flow 14, and provides an 
operator with it. 

[0008] Drawing 2 is the explanatory view of IP network charging system showing the 
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2nd example of this invention. In IP network charging system of drawing 2 , a resource 
secured judgment function is included, respectively in communication link node 13 a, b, 
c, and a communications partner 10. When communication link node 13a in a 
communication network, and b and c receive the resource secured control packet 15, 
they judge whether a resource secured judgment function can agree upon an accounting 
candidate with reference to the accounting candidate information in the resource 
secured packet 15. When the amount of resources which the decision can agree and is 
needed exists, a resource is secured and resource secured processing is continued. On 
the other hand, when it cannot agree, or when sufficient amount of resources does not 
exist in the above-mentioned decision, the resource reservation demanded by the 
resource secured control packet 15 is refused. When the operators 10a or 10b of a 
communications partner receive the resource secured control packet 15 similarly, they 
judge whether a resource secured judgment function can agree upon an accounting 
candidate with reference to the accounting candidate information in the resource 
secured control packet 15. A resource is secured when the amount of resources which 
the decision can agree and is needed exists. On the other hand, when it cannot agree, or 
when sufficient amount of resources does not exist in the decision, the resource 
reservation demanded by the resource secured control packet 15 is refused. 
[0009] In drawing 2 , the accounting candidate information 17 is included in the 
resource secured control packet 15 as accounting information. As accounting candidate 
information 17, there are operator 10a which started resource secured control concretely, 
operator 10b of a communications partner, and a communication service provider 11. In 
communication link node 13a, b and c, and communications-partner 10b, the resource 
secured judgment functions 18a- 18d are included, respectively. When communication 
link node 13a in a communication network, and b and c receive the resource secured 
control packet 15, they judge whether the resource secured judgment function 18 can 
agree upon an accounting candidate with reference to the accounting candidate 
information 17 in the resource secured control packet 15. When the amount of resources 
which this decision can agree and is needed exists, a resource is secured and resource 
secured processing is continued. On the other hand, when it cannot agree, or when 
sufficient amount of resources does not exist in this decision, the resource reservation 
demanded by the resource secured control packet 15 is refused. Similarly, when 
operator 10b of a communications partner also receives the resource secured control 
packet 15, it judges whether 18d of resource secured judgment functions can agree upon 
an accounting candidate with reference to the accounting candidate information 17 in 
the resource secured control packet 15. A resource is secured when the amount of 
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resources which this decision can agree and is needed exists. On the other hand, when it 
cannot agree, or when sufficient amount of resources does not exist in this decision, the 
resource reservation demanded by the resource secured control packet 15 is refused. 
[0010] Drawing 6 is the operation flow chart of the resource secured control in the 
operator of the communication link node in drawing 2 , and a communications partner. 
If a communication link node receives the resource secured control packet 15 (step 101), 
communication link node 12a, b and c, and operator 10b of a communications partner 
judge whether the resource secured judgment function 18 can agree with reference to 
the accounting candidate information in a resource secured packet (step 102), and if 
agreement is possible, they will judge whether sufficient amount of resources exists 
(step 103). In decision of both these being able to agree and existing enough, it continues 
resource secured processing (step 104). Moreover, in decision of both these being unable 
to agree and fully not existing, it refuses the demanded resource reservation (step 105). 
[00 11] Drawing 3 is drawing showing the example of a functional configuration of the 
communication link node in drawing 2 . It connects with a communication link 12 and 
the communication link node 13 contains the resource -management section 21, the 
resource secured decision section 22, the accounting information Records Department 
23, and the resource 24 in a communication link node. The resource -management 
section 21 manages the communication resource in the communication link 12 which 
this communication link node 13 should manage, and the communication fink node 13. 
The total amount of the communication resource secured to each flow and the total 
amount of a communication link and the resource in a communication link node are 
managed, and it judges whether the resource newly demanded by the resource secured 
packet is securable. When the resource secured decision section 22 receives the resource 
secured control packet 15, it judges whether 18d of resource secured judgment functions 
can agree upon an accounting candidate with reference to the accounting candidate 
information 17 in the resource secured control packet 15. For example, it agrees, when 
an accounting candidate is an operator, and it judges whether the demand is permitted 
when an accounting candidate is a communication service provider, and judges [ which 
agrees / or or ] whether refusal is carried out. When a communication link node assigns 
a communication resource, the accounting information Records Department 23 is a 
function which carries out record maintenance of the information for accounting, and is 
an accounting candidate, resource secured duration, resource secured start time, 
resource secured end time, the secured amount of resources as recording information, 
for example. 

[0012] Moreover, the resource 24 in a communication link node is a resource in a 
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communication link node required in order to realize demanded communication link 
quality, for example, is equivalent to a buffer, the port of a switch, etc. It does not 
necessarily need to be contained in all the communication link node in a communication 
network, and the resource secured decision section 22 and the accounting information 
Records Department 23 can also be intensively processed in one or more communication 
link nodes on a flow path. For example, control of resource reservation and 
informational preservation are performed in an operator and connection communication 
link node 13a (generally called an "edge node", a "gateway node", or a "subscriber 
termination node"). Thereby, an operator can choose an accounting candidate on the 
occasion of resource reservation, and an operator and a communication service provider 
can judge the right or wrong of resource reservation a condition [ the information J. 
Service with various accounting gestalten — the service pay a telex rate, whose the 
result, for example, communications partner like the collect call in a call service, and a 
communication service provider like a free dial perform a burden, i.e., free service, for a 
telex rate - becomes realizable. 

[0013] Drawing 7 is the operation flow chart of the resource reservation in the 
communication link node shown in drawing 3 . In the communication link node 13, 
reception of a resource secured control packet judges whether a resource secured 
judgment function can agree with reference to the accounting candidate information in 
a resource secured control packet (step 201). That is, when an accounting candidate is 
an operator, it judges whether (step 202) and sufficient amount of resources exist (step 
205). The total amount of the total amount and communication link of the 
communication resource which the re source -management section 21 secured to each 
flow, and the resource in a communication link node is managed, and, specifically, it 
judges whether the resource reservation demanded in the resource secured control 
packet is possible. When sufficient amount of resources exists, resource secured 
processing is continued (step 206). On the other hand, when an accounting candidate is 
not an operator, it judges whether an accounting candidate is a communication service 
provider (step 203), and when that is not right, the demanded resource reservation is 
refused (step 207). Moreover, if it judges whether a demand is permitted or not (step 
204) and a permission is granted when an accounting candidate is a communication 
service provider, as long as sufficient amount of resources exists, resource secured 
processing will be continued (step 205,206). Moreover, when it is not what was 
permitted, the demanded resource reservation is refused (step 207). 

[0014] Drawing 4 is the functional block diagram of IP network charging system 
showing the 3rd example of this invention. In drawing 4 , the accounting function 30 
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exists in a communication network, and the accounting function 30 consists of the 
accounting information Records Department 31, the tariff calculation section 32, and 
the accounting information collection section 33. The accounting information Records 
Department 31 uses the accounting candidate of the flow which performed resource 
reservation as information required for accounting, resource secured duration (t), the 
amounts of resource reservation (v), all the physical or physical or logical distance (d2) 
in a network of a flow between the logical distance (dl) in a network, and an operator, or 
its part about each flow which secured the network resource. The tariff calculation 
section 32 determines a use tariff by function C=F (t, v, dl, d2) which used each 
above-mentioned element. The accounting information collection section 33 collects the 
above-mentioned accounting information from the communication link node 13 through 
the accounting information means of communications 34. As shown in drawing 4 , the 
accounting function 30 exists common to a communication network and the 
communication service provider 11. The accounting information Records Department 31 
collects each elements of accounting information from communication link node 13a, 
and b and c through the accounting information collection section 33, and records those 
information. The tariff calculation section 32 determines a use tariff (C) with the 
function which used each above-mentioned elements t, v, dl, and d2. You may realize in 
specification or all the communication link nodes 13, and the accounting function 30 
becomes the same as drawing 3 in this case. Moreover, the accounting information 
means of communications 34 is required between communication link nodes required 
for accounting information collection, and is necessarily needed among [ no ] 
communication link nodes. By using a configuration as shown in drawing 4 , it enabled 
the communication service provider to compute the communication link tariff which 
charges an operator. 

[0015] Drawing 8 is the flow chart of IP network charging system to the flow by which 
resource reservation was carried out in drawing 2 and drawing 3 . When the resource 
secured processing shown in drawing 6 or drawing 7 is continued (step 301), the 
information to which the accounting information Records Department collected 
information required for accounting through the accounting information collection 
section is recorded (step 302). And the tariff calculation section determines a use tariff 
with the function which used the element of recording information (step 303). That is, 
the use tariff C is determined by C=F (t, V, dl, d2) as mentioned above. 
[0016] Drawing 5 is the functional block diagram of IP network charging system 
showing the 4th example of this invention. In IP network charging system of this 
example, the communication link node possesses the accounting information record 
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function, and an accounting information record function records the participating 
hysteresis to the flow of the addressee who performs reference and balking at 
arbitration time of day. For example, when an operator participates in a multicast flow 
(broadcast), in the accounting information record function in the communication link 
node in the branch point, accounting information, for example, participating time of day, 
balking time of day, the amount of secured resources, etc. are recorded, and it charges 
based on such information. Thereby, a communication service provider records correctly 
the hysteresis of the resource secured to the multicast flow which changes every 
moment when two or more operators participated and break away at the time of day of 
arbitration, and it becomes possible to charge based on this information. 
[0017] In drawing 5 , the flow which is performing resource reservation considers now 
the case of the multicast flow 41 which carries out the multiple address transfer of the 
information on 1 transmitting person 10a at two or more addressee 10b, and c and d. 
Communication link node 13a, and b and c possess accounting information record 
function 40a.b.c, and accounting information record function 40a.b.c records the 
participating hysteresis to the flow of the addressee who performs participation and 
balking at the time of day of arbitration. For example, when operator 10b finally 
participates in a multicast flow in drawing 5 , in accounting information record function 
40b in connection communication link node 13of operator 10b b, accounting information, 
for example, participating time of day, balking time of day, the amount of secured 
resources, etc. are recorded, and it charges based on this information. The hysteresis of 
the resource secured to the multicast flow which changes every moment by this when 
two or more operators participated and break away at the time of day of arbitration is 
recorded correctly, and it becomes possible to charge. Accounting information record 
function 40a.b.c does not necessarily need to exist in all communication link nodes. For 
example, when the above-mentioned information is recorded and an operator 
participated and breaks away only by accounting information record function 40of 
connection communication link node 13a a of operator 10a, the configuration which 
notifies accounting information to communication link node 13a using predetermined 
means of communications is also possible. 

[0018] Drawing 9 is the operation flow chart of IP network charging system to the 
multicast flow in drawing 5 . First, it judges whether it is a multicast flow (step 401), 
and if that is right, participation and balking of the multicast flow which is next 
equivalent to drawing 6 and drawing 7 will be recorded (step 402). On the other hand, in 
not being a multicast flow, it uses IP network charging system of the usual unicast 
(single communication link) shown in drawing 6 , drawing 7 , or drawing 8 (step 404). In 
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addition, if it judges whether an accounting information record function is in a 
connection communication link node (step 403) and there is a function when recording 
participation and balking of a multicast flow, it will record on an accounting information 
record function (step 406). Moreover, when there is no function, in (step 405) and other 
communication link nodes, it records on an accounting information record function by 
notifying the hysteresis (information required for accounting) of a resource to other 
communication link nodes (step 406). 
[0019] 

[Effect of the Invention] As explained above, in IP communication network which 
performs the guarantee or improvement in communication link quality by resource 
reservation of a communication network, by recording the information on resource 
reservation, it becomes possible to charge about the flow by which resource reservation 
was carried out, and, according to this invention, exact accounting can be performed. 
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[Brief Description of the Drawings] 

[Drawing l] It is the functional block diagram of IP network charging system showing 
the 1st example of this invention. 

[Drawing 2] It is the functional block diagram of IP network charging system showing 
the 2nd example of this invention. 

[Drawing 3] It is the internal configuration Fig. of the communication link node in 
drawing 2 . 

[Drawing 4] It is the functional block diagram of IP network charging system showing 
the 3rd example of this invention. 

[Drawing 5] It is the functional block diagram of IP network charging system showing 
the 4th example of this invention. 

[Drawing 6] They are a communication link node in drawing 2 , and a resource secured 
control flow chart in the operator of a communications partner. 

[Drawing 71 It is the operation flow chart of the resource reservation by the 
communication link node in drawing 3 . 

[Drawing 8] It is the flow chart of IP network charging system to the flow by which 
resource reservation was carried out by drawing 2 and drawing 3 . 

[Drawing 91 It is the flow chart of IP network charging system to the multicast flow in 
drawing 5 . 
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[Description of Notations] 

10a, b, c, d ■- An operator, 11 - A communication network and a communication service 
provider, 12a, b, c, d - A communication link, 13a, b, c - A communication link node, 14 
-- Flow (channel between transceiver persons), 15 - A resource secured control packet, 
16 - Accounting information, 17 Accounting candidate information, 18a, b, c, d - A 
resource secured judgment function, 21 The resource-management section, 22 - 
Resource secured decision section, 23 [ - The tariff calculation section, 33 / - The 
accounting information collection section, 34 / - Accounting information means of 
communications, 40a, b, c / Communication link of accounting information record 
function, 12e, and f- multicast flow. ] The accounting information Records 
Department, 24 - The resource in a communication link node, 31 " The accounting 
information Records Department, 32 
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